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Probability of Exceedence (POE)

Cumulative probability density for the final forecast
Gaussian and symmetric distribution, error envelope,  details, useful information

344 CD, 13 x 102 x 2 =2652
Cumulative density for the defined 30-year normal 

Cumulative density for the climatology plus the current decadal signal



The PoE first came out in 2000 cdpw workshop
Pubalish a paper in BAS in

23rd CDPW , Miami, October 26-30, 1998

Probability of Exceedence (POE)

Gaussian and symmetric distribution, but skew fitted for precipitation, CR
technical and nontechnical users. 

provide more details for  present and future applications of the PoE



User’s questions, utility company, stock trading company.
Users like, feedbacks from users. 

Heating and Cooling Degree Day Outlook
city degree day outlook & population weighted outlooks



NAO and US climate

RPCA (defining the NAO). First examined NAO and associated U.S and Canadian surface T & P 
patterns, associations between the NAO and Atlantic sst anomalies, the combined effects

of the NAO and ENSO. NAO interannual autocorrelation for NAO prediction potential,



NAO and US climate

Further exam NAO influences on Northern Hemisphere climate, linearity and  and predicting,
Composite of surface climate associated with the two extremes of the NAO (sd> 1), discuss 
the next steps for this study (e.g., assess the statistical significance of the composite�detect  
remote teleconnection of NAO in the southern Hemisphere and the Tropics)



Discrimen analysis tool

catch some info for nonlinearity and asymmetry 



Apply CCA to 

west coast, gulf coast, Hawaii



both coastal sst and 700mb cca forecast - skill



Developed a detrended (High Frequency/Low Frequency) CCA tool for CPC climate prediction for US 
with a nine year centered running mean applied to obtain the low frequency in consistent with OCN

This is very helpful! The split in hf and lf is what the CPC doctor ordered!



CPC’s Pacific Region Activities

Brief history & Major Activities:(1) January 1995, CPC began to issue the climate outlooks (Temperature & Precipitation), 
13 leads with half-month lead time up to one year in advance for Hawaii (CCA, OCN, CMP)

The demands for climate information and products over the Pacific region, especially Hawaii and the USAPI, have dramatically increased during the last  two decades because of the 

Importance of accurate climate information for public safety/disaster management, freshwater resources, public health, ecosystems, and biocultural resources.

NWS Pacific Region/Department of Interior provided 3 years funding (1996-1998) to support CPC’s activities for the climate forecasting (especially for the 

long-range precipitation forecasting)  for the Pacific region;   users and partners/available tools, user feedback , leeward/windward, trade wind…, 

designed first cpc official temperature and precipitation for Hawaii in January 1995.









January 1996, Seasonal rainfall forecast for US-Affiliated Pacifc islands are published 
quarterly in Experimental Long-Lead Forecast Bulletin;





Motivation
To give users a good picture about the drought intensity and frequency, seasonal/interannual/decadal rainfall variability, effect of ENSO for the Pacific region.

To establish a solid background and have a good reference for the long-lead rainfall forecast for Pacific islands.
2003, NOAA administrator Admiral Lautenbacher to meet Hawaii Governor Lingle

In 1998, A comprehensive Pacific Rainfall Atlas was published through the cooperative work among CPC, PEAC, and other tropical Pacific  islands.



1955, 66 stations, running 3-month total�both USAPI & Non-USAPI

from 1955 , 66 stations, running 3-month total





http://www.cpc.ncep.noaa.gov/pacdir/NINDEX22.shtml



Annual Rainfall Cycle

Box-and-whiskers plots (over 12 running 3 month periods): (a) Honolulu:  relatively wet winters & dry summers; (b) Christmas island: 
surrounded by a somewhat cool ocean most of  the year, receive fairly light climatological rainfall, but with very large positive deviations 
occurring during El Niño episodes.  



Seasonal Rainfall Variation  
Rainfall Anomaly Histograms  

From March-Apr-May 1995 through May-Jun-Jul 1996 (spanning 15 running 3 month periods), 

the rainfall was at or below the median. (blue line -25% & 75%ile, brown line -50%ile)

drydry



Frequencies of Rainfall Deficits 

of Given Intensity and Duration 

Honolulu

Percentile
Number of                                        
Running      10%  20%  30%  40%  50%             
Periods

1                 11    11     19     26      27                   

2                  4    12      11       9       9               

3                  2      3        7       8       6                 

4                  2      3        2       4       3                 

5                  3      4        7       4       4                 

6                  - 2        3       6       4                 

7                  - - 1       2       8                 

8                  - 1        2       4       4                 

9                  - - - 1       1                 

10                  - - 1       1       1                

11                  - - - - 1                

12                  - - - - -

13                  - - - - -

14                  - - - - -

15                  - - - - 1                



Effects of ENSO

Short-term  climate fluctuations, such as the ENSO phenomenon and its recurring warm and cold episodes, 
are found to play an important role in the climate variability over Hawaii and the tropical Pacific region. 



El Nina and La Nina Composite Rainfall %iles
JFM



Effects of ENSO

At the off-equator
Stations (such as many 
of the U.S.-affiliated 
islands), warm ENSO 
is associated with 
below normal rainfall

Rainfall ENSO composite. Dotted line – climatological mean;  Solid line – rainfall composite of  warm ENSO events;  Dashed line – rainfall composite of  cold ENSO events;
Hollow square – rainfall warm ENSO composite passing the significant test at the 0.05 level;. Solid square – rainfall cold  ENSO composite passing the significant test at the 0.05 level.

At the near-equatorial 
stations from the dateline
eastward to the South 
American coast, rainfall is
enhanced with El Nino.

All of these effects tend
to occur in reverse for
cold ENSO episodes.



ENSO composite rainfall for Kahului, Hawaii. Rainfall ENSO composite. Dotted line – climatological mean;  
Solid line – rainfall composite of  warm ENSO events;  Dashed line – rainfall composite of  cold ENSO events; 
Hollow square – rainfall warm ENSO composite passing the significant test at the 0.05 level;. Solid square –
rainfall cold  ENSO composite passing the significant test at the 0.05 level.

Near the time of the mature episode boreal winter at Kahului, warm episodes are significantly associated with 
below normal precipitation in Dec-Jan-Feb, Jan-Feb-Mar, Feb-Mar-Apr and Mar-Apr-May. Cold episodes associate 
significantly with enhanced rainfall only during Feb-Mar-Apr and Mar-Apr-May. 





Brown line – OCN (1995-2009)- trend
Dashed  Line – Long-Term Climatology
Red line – rainfall composite of  warm ENSO events;  

Blue line – rainfall composite of  cold ENSO events



Water resource management
Disaster management
Agriculture
Health
Fisheries
Local ecosystems
Tourism
Economic growth

(user-friendly website 
specify for tropical Pacific
islands so that users can
easily access the 
climate information) 

www.cpc.ncep.noaa.gov/pacdir



Training, proposal, working group, steering committee



(1) Monthly Pacific ENSO Application Center Climate Audio Conference (8:30pm-
9:30pm)

Participants: PEAC, CPC, IRI, University of Hawaii, University of Guam, International Pacific 
Research Center, NOAA NWS-Pacific Region WSFO (Honolulu, Guam, Chuck, Majuro, 
American Samoa, Phone….)

(2) Monthly Island Climate Teleconference (7:30pm-8:30pm)
Participants: New Zealand (NIWA), Australia (BoM) and other Southern Hemispheric island 

nations (Fiji, New Caledonia…), IRI, Pacific ENSO Application Center, CPC.



I have known Tony for a long time while attending the CPC‘s Climate Diagnostics Workshops in  the 1990s. I always enjoyed his presentation 

not only because of the content of his updated research but also his clear, loud and  convincing manner. Tony came to Honolulu for the Pacific 

ENSO Applications Center  workshop in 2004. He was the leader in the group for ENSO forecasts and whatever he said always seemed to be the 

final words in the workshop. He is also humble and open minded and really easy to talk to. At that time, he expressed an interest to come to Hawaii 

to continue his research. If I had position available, I would have not hesitated to recruit him. As we all know, Tony is a prolific writer. Recently, I have 

the fortune to read some of his more recent publications on ENSO forecasts. I was always struck by his new ideas in research and methodologies.

His writing, although lengthy, is easy to follow and very comprehensive.

Tony, I want to congratulate you for your retirement. If you are still interested in coming to Hawaii, please let me know. 

--Prof. Pao-Shin Chu, Department of Meteorology University of Hawaii, Hawaii State Climatologist



1995-2014

1955-1994

CCA forecast  c-v skill for US  (Temperature  & Precipitation)
1-month lead 

Arizona, New Mexico, Kentucky, Tennessee
cca –a base tool for cpc operation forecast�increase vs. lost skill

skill source

Temperature Precipitation



Greatly appreciate Tony’s help and work to set up a climate forecast system for 
Hawaii and USAPI.  Wishing you all the best in your new retired life!!! 


